Abstract
INTRODUCTION
Fecal diversion by colostomy or ileostomy represents an important treatment in colorectal surgery. Fecal diversion may be either temporary for decompression, or per manent for palliation. The indications for fecal diversion include inflammatory bowel diseases, familial adenomatous polyposis, colorectal carcinoma, nongastrointestinal obstructing tumors, pelvic sepsis, trauma, diverticulitis, fistulas, ischemic bowel disease, radiation enteritis, pseudomembranous enterocolitis, fecal incontinence and paraplegia [1] . An ileostomy may be performed as an end stoma, or as a loop stoma constructed either for decompression of the gastrointestinal tract or for the protection of a distal colonic anastomosis. The majority of loop ileostomies are performed as a temporary treatment, except for those performed for palliation (i.e. non-respectable tumors in patients with low expected survival) [2] [3] [4] [5] . Occasionally, a small bowel stoma is required in patients with high risk of small intestinal anastomosis.
In this report, we present a new technique of ileal anastomotic stoma, following small bowel resection, in patients in whom the anastomosis is anticipated to have borderline margins with dubious viability. These include patients with mesenteric ischemia, radiation induced stenosis or fistulas, bowel necrosis due to hernias or adhesions, intestinal trauma and necrotizing enterocolitis in children [6] .
METERIALS AND METHODS
Five patients underwent enterectomy and partially anastomosed end-loop ileostomy at the University www.wjgnet.com s mean age at stoma formation was 66 years (range, 52-74 years). There were three female and two male patients, and all were Caucasian. Enterectomy was performed secondary to mesenteric vascular occlusive disease, radiation entritis and small bowel injury. The clinical characteristics of patients are shown in Table 1 .
Following resection of the diseased intestinal segment, the afferent and efferent limbs were anastomosed sideto-side using a GIA 100-38 linear stapler (Autosuture, Norwalk, Connecticut, USA; Figure 1 ). The common blind end remained open and was brought out as a stoma (Figure 2 ). Using this technique the integrity and the viability of both limbs could be inspected and both the proximal and distal bowel loops were vented.
Closure of the enterostomy is a simple procedure that can be perfor med under local anesthesia and sedation. The common blind end-stoma was mobilized from the skin, subcutaneous tissue and fascia and was closed just below the fascia level using a TA-55 stapler (Autosuture, Norwalk, Connecticut, USA).
The short amputation of the common limb (4-5 cm) enabled side-to-side anastomosis to restore anatomic continuity without sacrificing any length of the intestines ( Figure 3) .
Closure of the stoma was accomplished in 3 wk to 4 wk. Direct inspection of both limbs of the already fashioned side-to-side anastomosis was possible during that period.
RESULTS
Postoperatively, none of the patients developed any stoma-related or anastomotic complication. There were no major complications. Two of the five patients developed a mild wound infection which was managed conservatively with local measures. All patients were discharged between the 8th and 15th day after the procedure and the stoma was closed 3 wk to 4 wk later.
DISCUSSION
Small bowel enterostomies are occasionally required following emergent small bowel resection in conditions such as bowel ischemic, and inflammatory or traumatic disorders. The clinical setting of these patients requires a quick and safe procedure preserving as much of the intestinal length as possible. A small intestinal diverting stoma, however, carries significant morbidity, mostly due to fluid, electrolyte and nutrient imbalance. Furthermore, the restoration of intestinal continuity usually requires meticulous dissection of the afferent and efferent segments and the formation of a new anastomosis, usually under general anesthesia.
Even a loop or "end loop" stoma requires an anastomosis for its closure, as well as peritoneal breaching for the intraabdominal position of the anastomotic segment.
Because of the aforementioned reasons, closure itself is associated with complications such as small bowel obstruction (0%-15%), anastomotic leak (0%-8%), fistula formation (0%-7%), wound infection (up to 18%) and development of hernia at the stoma site (1%-12%) [7, 8] . Finally, morbidity related to general anesthesia should also be taken into consideration, because the majority of these patients have poor general health and nutritional status secondary to the underlying medical disorders [9] . 
Closure level
A special variant of ileal stoma was first described by Bishop, in 1957, for the treatment of meconium ileus, and shortly afterwards by Santuli, in 1961, for the treatment of congenital atresia of the intestines in pediatric patients. After resection of the diseased bowel, either the distal (Bishop) or the proximal (Santuli) limb is brought out as a stoma, while the remaining limb is anastomosed end-to-side to the former, a few centimeters below the abdominal wall, in order to avoid creating a blind loop. These stomas provide satisfactory decompression of the proximal bowel, along with the passage of some amounts of intestinal content into the distal limb. Although the construction of such stomas is rather demanding, they have the advantage of easy closure, even under local anesthesia.
However, the presence of an intrabdominal anastomosis carries several risks such as obstruction, breakdown, leakage and sepsis. Nevertheless, the Santuli enterostomy, the mirror image of the Bishop procedure, has been reported to be efficacious in adult patients as well, in conditions such as mesenteric ischemia, bowel necrosis due to an incarcerated hernia and trauma [10] [11] [12] .
In the present study, we modified the anastomotic stoma, a "partially anastomosed end-loop ileostomy" for the treatment of adult patients, who presented with conditions such as small intestinal necrosis due to extended mesenteric vascular occlusive disease, radiation-induced stenosis, and intestinal trauma with macroscopically borderline margins with respect to the viability of the intestinal wall after extended bowel resection. In order to preserve as much length of the small intestine as possible, and also to protect the terminal ileum, we constructed a side-to-side anastomosis between the remaining bowel limbs and fastened the common blind end as a stoma. Thus, spontaneous decompression was achieved along with the ability to easily inspect the bowel integrity through the stoma. Furthermore, both limbs were vented, and the distal limb received bowel contents within 48 h, minimizing massive intestinal fluid loss. Thus, we created a low output ileo-cutaneous fistula. The formation of the anastomosis in a side-toside fashion provides richer blood supply, augmenting the viability of its intrabdominal portion. Moreover, the procedure requires less time than an end-to-side anastomosis. The formation of such a stoma was simple and quick, with no risk of stenosis or kinking. We believe that the short duration of our technique is an important advantage since operative time is a critical factor in the survival of these patients (urgent cases, unstable patients, "damage control" in trauma) [6] . In addition, closure of the stoma can be performed easily and quickly under local anesthesia, by mobilizing the common limb from the abdominal wall and stapling it just below the fascia without entering the abdominal cavity. Moreover, it can be performed within 4 wk, since the integrity of the intestine can be assured by direct inspection of both limbs.
We believe that our proposed modification of endloop ileostomy is a simple, fast and safe technique with minimal stoma-related morbidity, and with simple and safe reversion. It should be considered as a useful treatment option in patients with ischemic and radiationinduced enteritis, and in the management of severe intestinal trauma.
COMMENTS

Background
Enterostomies are usually high output stomas, that often result in fluid and electrolyte depletion.
Research frontiers
A variety of techniques have been proposed for the formation of a low morbidity ileostomy.
Innovations and breakthroughs
Our technique is a combination of a low output stoma and an anastomosis with minimal risk of rupture.
Applications
This technique should be taken into consideration in patients who are at a high risk of small bowel resection such as those with ischemic and radiation enteritis. We believe that our technique provides a fast, simple and safe surgical treatment of patients with small bowel necrosis.
Peer review
Our proposed modification of end-loop ileostomy appears to be simple, fast and safe technique with minimal stoma-related morbidity, and with simple and safe reversion. It should be considered as a useful option in the treatment of ischemic and radiation-induced enteritis, and in the management of severe intestinal trauma.
